CtBP represses p300-mediated transcriptional activation by direct association with its bromodomain.
Histone acetyltransferase coactivators bind to acetylated histones through their bromodomains and catalyze the acetylation of histone H3 and H4 tails for transcriptional activation. C-terminal binding protein (CtBP) serves as a transcriptional corepressor by recruiting histone deacetylases. However, the precise mechanism by which CtBP represses transcription has not been determined. In this study we found that CtBP1 directly associates with p300 by binding to the PXDLS motif in the bromodomain of p300. Moreover, CtBP1 blocks the accessibility of p300 to histones in an NADH-sensitive manner and thus represses p300-mediated histone acetylation and transcriptional activation. In addition, an NADH-nonresponsive, monomeric mutant, CtBP1 (G183V), was found to strongly repress p300-mediated transcriptional activation. Thus, the dissociation of NADH from CtBP1 leads to the repression of p300-driven general transcriptional activity by CtBP1. These results suggest a novel mechanism whereby CtBP1 serves as an energy-sensing repressor of histone acetyltransferase(s) and thus affects general transcription.